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" L T l T d  ACCOQJT OF ACTIVITZS DURING PERIOD 

The conduct of 2 p a t r o l  of the lunar  surr'ace coztinues t o  be 

t a e  pr imar j  a c t i v i t y  i n  the  Corra l i tos  Observatory research prograix. 

A t  the  end of t h i s  repor t  period, 1 June - 30 November 1966, the  luna r  

su rve i l l ance  program reached i t s  f i r s t  anniversarj- 02 rout ine  operation. 

No observing tine nas been l o s t  due t o  equipnent breakdown o r  t o  sersonnel  

p rob lem during t n i s  period. Tne moon nas now been cont inua l ly  observed 

w i t h  t h e  '&inch r e f l e c t o r  and inage or thicon systeg,  uhznever it is  above 

the horizon i n  Las Cruces, Nev Mexico, during c l e a r  nighttime hours, f o r  

over 1200 hours. 

Witn regard t o  meteorological coiidltions the  Cor ra l i t o s  records 

have show? t h a t  t h i s  reI;ort period coincided vi-ih the poor wei ther  season 

a t  Las Cruces. June w a s  t h e  wet tes t  month on record and SeptemSer a l s o  

experienced cbove averzze prec ip i ta t ion .  Wnds ;rere not a s i G i f i c a n t  

f a c t o r  although cloud cover h a q e r e 5  oi;senakior-s i n  the e a r l y  p a r t  of 

the per iod but  became l e s s  of a problem a f t e r  Septexoer. Des?ite t he  

r e l a t i v e l y  poor weather conditions t h e  lunar s c m e i l l a z c e  yrogran losged 

over 40G observing hours throughout t h i s  repoi- perlod. 

foregoing the  Cor ra l i t o s  Dbsemato-ry continued t o  f.ahY.11 i t s  mission 02 

monitoring the luna r  sur face  most s a t i s f a c t o r l l g ,  and it can be reasonably 

s t a t e d  tha t  durinz - t h e  o b s e ~ f i x g  hours logged i n  t h i s  repcrt  per icd  no 

t r a n s i e n t  phenorzena on the  luna r  surr'zce wi th in  the detec t ion  ca?ab i l i t y  

of t h e  Corrs l i<os  e l e c t x - o ? t i c s l  s y s  L a  have o-curred. 

I n  v i eu  of the  

As mentioned i n  ';:?e grevicus repor t  the s u m e i l l z z c e  Drograz 

bas been e:cppended 'sej.ozd the o r i g i r a l  scose ol cgeratior,.  

t o  the  -ori?azy red->lue b l i n k  p t - . o l  oz" se lec ts3  a r ~ z s  a corxurrent  

I n  addi t ion  
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program of infrare.3 observations of t he  l u n a r  surI'ace has been mcie a 

r egu la r  part of t h e  su rve i l l ance  a c t i v i t y .  X second t e l e v i s i o n  chain 

incorpora t ing  an S-1 photocathode 1.0. and a s e s a r a t e  o p i c a l  system or' 

2-1/2 - inch aper ture  v i t h  an  interTerence T i l t e r  operating i n  t h e  wave- 

l eng th  region 02 8,0CO-10,800 -:- is mounted p i g u b a c k  OE t h e  24-inch 

te lescope  tube. 

provide the  surve i l lance  prograa x i t n  t h e  c a p a b i l i t y  of de t ec t ing  h ish ly  

l o c a l i z e d  t h e r m 1  chailges on t h e  moon which might n o t  have a correspocding 

v i s u a l  chenge. 

observatiocs of tine e a r t h l i t  por t ion  f o r  'c-5 nights  a f t e r  new moon w i t h  a 

12-inch Cassegrain re f leccor .  

1.0. system we have noted t h a t  small b r i g h t  c r a t e r s  on the threshold  of 

r e s o l u t i o n  freqdenziy appear t o  h ighZen  f o r  a n  i n s t a n t  during nonents 

of except iona l ly  stable s e e i q .  

ports by Astro-Net or' v i s u a l  observaciocs of brighz f l a s h e s  on the e a r t h l i t  

por-cion of t h e  noon. 

Laborator; t e s t s  have s h o a  t h a t  t h i s  a p y o a c b  shauld 

The lufiar p a t r o l  has  been I 'urther e+anded t o  include v i s u a l  

BJ observing simultaneously wi th  the 2L-inch/ 

This probably e q l a i a s  t k e  frecpent r e -  

Tne observational srogrzm has reza iced  b a s i c a l l y  $:le s a r e  Zmn :be 

start  of t he  p ro jec t .  Se lec ted  areas of t h e  xoon v'mre s u r f x e  a c t i v i t y  

has been East freqdenxly reported are systet-,aticall)- ? a t r o l l e d  each night.  

Included a r e  Xristarcnus,  Xphonsus and Ccpernicus azozg others.  

b lue  ?dink obse,-vaticns a r e  -oncentrated on na rk icu la r  f e a t u r e s  as reDorts 

3ed- 

or' charges thereon are ~.a32 by other obsem-atorizs. ?:e Cor ra l i t o s  Caser- 

va tory  a l s o  continues t o  monitor the Astro-met transT1issiorx lookiEg tovard 

copziming  the  luna r  t r a z s i e n t  $-ecorena reported b j r  Xoon S l ink  and o the r  

axateru- g r o ~ p s .  3e3orks or' surface a c t i v i z y  s l z h t i n g s  aril coc3rz::aticcs 
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of such repor t s  w a s  sczewnat less than i n  t h e  past. 

was s i z z l y  t h a t  rad io  interfereace made moni tor inz  the Astro-?:et veer dir"fi- 

A p a r t i a l  explar.ai,ion 

cul t  a t  tines during t h i s  period, p a r t i c u l a r l y  i n  Jme acd July when only 

a I'ew r epor t s  of b r igh t  f lashes  ar,d star-like oblec ts  of v e r j  s h o r t  

dura t ion  we re neard. 

' A n  attempt is Tade t o  conr'irm each s ight i i ig  as they a r e  re?orted 

Over Astro-Net, but 50 date none of these  observations have been c o t f i m z d  

at  Corra l i tos .  Only a r e l a t i v e l y  smll percentase of t h e  negative res i l l t s  

can be a t t r i b u t e d  t o  Corra l i tos  3eing closed i n  by t o t a l  cloud cover. As 

an  example, on universa l  day 27 Axgust Astro-CTet reported ?lashes a r c w d  

Alphonsus and a d e f i n i t e  c;?ac&e I r o n  one h o u r  t o  the  next i n  the c r a t e r l e t  

Ross B. The Corra l i tos  c'ose-ers d id  not detec'; an;. b r igh t  f lashes  i:: the  

Alphonsus area dur ins  t h i s  n ight  as reportzd by tk Astro-PTet xer:FJers, buz 

t he  change i n  iioss B khroug'n the  n i @ t  w a s  2zsil:i detected with ;he 2 L i ~ c h  

telescope/I.O. system t o  be t h e  changing i l lLz ina t ion  acgle  on the craker. 

I n  Sep-tm3er severa l  cbservetions oil" b r i shc  ;'lashes and br ighten in5  OD- 

t h e  lunar surface i n  the  Aris~,archus region vere  rep~ l -~ec? 5y Astro-":o: 

me3bers while  obsercring t h e  e s ~ h l i t  zo r t ion  of t n e  ?yoox, j u t  again coiild 

not be confi-ned b;r t h e  l u z a r  surve i l lacze  prc,-rz;n at Corra l i tos .  

addi t ion  t o  t h e  s y s t e r ~ t i c  p a t r o l a x i  t h e  a t t e q t s  t o  verir"y Xst ro-?kt  

Ir? 

s i&t in , r s  t he  Corra l i tos  o i ) s ? x i ~ ~  progyan incluzes  ccher events of 

p a r t i c u l z r  i n t e r e s t  t o  !?MA. On the  2ad or' S m e  :he l a n i i n g  s i t e  of 

Surveyor I v2s observ.e& 

froni t he  f i r i n g  03 the l u a r  Tre9icle re t ro- rockets  2ci113. be detected.  

30 al5edo o r  o ther  sur laze  changes r e s u l t i n s  
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EQUmmIT AND Y A C I L I T E S  

During tnis period a spec ia l  reporz w a s  prepared f o r  D r .  W. 3. Brunk 

comparing t h e  Corrzlicos lunar sLrlace p a t r o l  wi th  t h e  Moon Blink ,and 

Argus Astro-?Tot progrms.  

g r e a t e r  c a p a b i l i t y  of' che Corra l i tos  oserztion. 

te lescope  aper ture  it is  very doubtful t h a t  Moon Blir-lr  and Astro-Bet 

i n s t m e n t s  can rra5ch Corrali2os ' 24-inch in s tnmenz  o r  m e n  i ts  auxiliary 

v i s u a l  12-inch telescope. 

t n e  a o s t  respected r e p o n s  of l u m r  sur face  cha;iges a r e  those of Grsenacre 

and Berr i n  l a te  1963. E e s e  observatiorls were 3adz v i t h  a 24-inch t e l e -  

scope and confi-med w i t i ~  tile Terkins 69-iczh r e l e c t o r ,  j u t  t h e  ~ ~ _ P C C T E ~  

could not be detecT;ed w i t h  t h e  6-ir-zh r 'icder telescoDe o r  ochel- srr.aUer 

Unqueszionabkr t h e  coEparison pointed out che 

F r m  t h e  stand?oint oi" 

This ccmparison i s  s i s i f i c a n c  i n  t h a t  perkzos 

instruments .  

major i ty  of Astro-Bet acd Mcon Sl ink  teleszooes a r e  loca ted  a t  o r  Rear 

sea level w i t h  t h e  g r e a t s t  nm-ber of thea  loca ted  i n  o r  near c i t i e s .  

t h e  other hand, t h e  Cor ra l i t c s  loca t ion  has p r w e n  exeegtior-zlly goca ac2, 

indeed, can 3e glace2 oc a 2ar with t he  zajor U.S. cbserva tor ies  regsrdi-ig 

both s e ? i c s  conditior,s Ennil mxber  of o-asemable ho:z-s throu&out t h e  year. 

Another po in t  Srought out i n  t h e  c s q a r i s o n  i s  t h a t  t h e  

On 

From the standgoint or" obaemir_g m e t h o 3  and i n s t m e n t a 2 i o c  

t n e  Cor ra l i t o s  o p e r a t i m  i s  z l so  supe r io r  t o  t h e  :.!con 3 l ink  and Astro-Ret 

ope ra t i c r s .  I n  the la:%er y o g r z z ~ s  vlewis .~  is do-% a t  t h e  te lesccge  - 
eyepiece -Ai le  vie-,qir-s i s  doce a: t k s  TV E m i t o r  a', Cor ra l i t o s .  

.vaota;es of obsemi rg  i n  a -lose6 r o o 3  with coc t ro l l ed  conditiors IS a5 

C o r r a l i t c s  are okvlcus. 

a t  the C c r r a l i t o s  xcci;ors, ?hocoZ?a=hic r e c 0 3 ~  can 5e -ad2 siz-d-taceo-xPd- 

?,%e ad- 

%rzher, bezause cme?-s are gerLanentl;r zcunced 
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with t he  v i s u a l  observakions. 

does not e x i s t  a t  any 02 t he  Moon Blink o r  Astro-Net sites; i n  f a c t ,  most 

are probably not even equipped f o r  photographic recording and those t h a t  

are would most l i k e i y  have t o  recove the  eyepiece f ron  t h e  telescoDe, 

i n s e r t  the  camem, and re-focus before pho togrqh ic  records could be rzide. 

To the b e s t  of our knowledge, t h i s  capab i l i t y  

Available t o  the luca r  survei l lacce p r o g r m  at  Corra l i tos  are a 

nuxber of image orthicor- tubes wi th  a varieky o?' photocathodes. 

photocathode tube is cLsed i n  the prb-ary  1.0. sys t ez  ?or approxinately four 

months or' the year  when weather conditions during the cloudy season 

h a p e r  more than two-color f i l t e r  blinking. 

s ince  p r a c t i c a l l y  a l l  observations of lunar  co lo r  phenczena i n  tSne red 

region oI" t he  s g e c t n m  througnout astrocomical h i s to ry  'nave been made 

v isua l ly ,  t he  S-10 photocathode i s  used because i ts  ressonse extends 

600 d f a r t h e r  i n t o  t h t  near irifrared than t h e  humn eye. 

t i v e  se r - s i t i v i ty  of  t he  S-10 photocathode a t  waveleng5hs longer than 

6900 -1- is  qu i t e  low, t he  gain i n  t he  i m q e  or thicon chain Fe rn i t s  useful 

i r . fomat ion  t o  be r e3 l i ze3  at these  Icc5er xzvelezzths. 

t h e  cloudy sumLeeT a o ~ t h s  ar, S-20 ?hotccathcde tube, which has a s p c t r a l  

response or" 3OCO t o  8 j C O  B, is no:mally used i r ,  the Corra l i tos  su-meiuance 

An S-10 

It should be pointed out t h a t  

4lthough tne  r e l a -  

YxceTt 'during 

pro jec t .  

a z x o x i % t e l y  lGOO A farzhzr  inco t h e  red than  c k  S-10 phczccachode, 5u t  

s i a c e  tne  gain or" t he  i m g e  tube used i n  t h e  Moon Blink sjrste-, i s  much 

Moon Blizk a l s o  uses a~ S-20 photocathode tube xhich extezds 
0 

. loxer tkac t h a t  i n  t h e  Corralitos h a 5 2  orthicori sj-s-ce3, tt i s  imsrobable 

t h a t  they a r e  ob;air,ing usei'ul ir.forms-,ion a t  xziveleng;:s locger  t n a n  
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t h e  ri 3r IR inage or tnicon chain U S ~ L  a t  Cor ra l i t o s  simltaneo1x.ly with 

t h e  main I O  system. The ssectral response of these  tubes is3m-l0,6OO I ,  
but a i l  wavelengLiis s h o r t e r  than 8000 $- are fil-cered out i n  t'ne I R  sys-cen. 

A comparison of f i l t e r  systexs shows t h a t  Moon Blink uses  2wo 

r ap id ly  r o t a t i n g  f i l t e r s  i n  the  op t i ca l  path,  wrlstzx e e l a t i n  f i l t e r s  

No. 29 f o r  red  t ransmission and No. 444, f o r  blue. A s  these  f i l t e r s  are 

not mounted i n  o p t i c a l  g l a s s  the  unlevel  sur face  as it passes through the  

o p t i c a l  path p e m i t s  constant  excursion o? t h e  viewed i m g e  which i n  t u r n  

causes frequent  water icg i n  t h e  eyes of t h e  Moon Blink oosemers .  The 

Cor ra l i t o s  f i l t e r  sys t en  comprises a r o t a t i n g  f i l t e r  wheel with f o u r  f i l t e r  

pos i t i ons  and wit ' f l  two r o t a t i o n  s?eeds of one revolut ion asd  t ;ro revolu t iocs  

per secocd. In t e r f e rence  I'ilters of d i e l e c t r i c  coat ings laminated Setveer; 

o p t i c a l  g lass  p e m i t  t h e  indivldual  l eve l ing  of f i l t e r s  i n  t h e  r o t a t i n g  

wheel, tnus e l imina t ing  aay inaze excursion as e x i s t s  i n  the  Moon Blink 

systeia. 

Cor ra l i t o s  covering t n e  s p e c t r a l  ranges of 3500-b600 

6000-8000 A. 

During nos t  05 t h e  year  j -co lor  Z i l t e r  b l ink icg  is  u t i l i z e d  a t  

L 6 0 0 - 6 ~ ~ 0  1, and 
It w o ~ l 6  aFFear Ghat r;he l i l t e r i p g  techi iques presencly 

used a t  Cor ra l i t c s  are Tar superior  t o  the  Moon Slirk tec'hniques acd p e r i t  

be t t e r  evaluat ion of t h e  p i c tu re s  presented a t  the  TV monitor wi th  a 

%i nimmi of eyes t ra in .  

F ina l ly ,  it i s  v i r t u a l l y  ce r t a in  t h a t  none or' t h e  Astro-E:et o r  

Moon Blink loca t ions  cac xatch t h e  scpport inz f a c i l i t i e s  a t  Cor ra l i t c s  such 

as a shop f o r  eqkipcent n?airL,erarxe o r  r epa i r ,  an  astrozo-nical librarJ-, 

o r  ot'ner ccnveniences ava i l ab le  ar, a gerrzicerlt oijserv-a:ccr; site. 

P2-FE 0: i3 L 
~ 

Tne Corralikos mserV-L:.; scaz'f bas c o ~ c i : x e 5  zo o u i l a  uy vas; 



7 

. experience i n  t h e  luna r  su-rveillance activit;.  due 'co i ts  locg- te rn  

s t = b i l i t y .  

R. Cooper, an observing a s s i s t a n t ,  l e f t  t h e  program t o  concentrate  on 

full-t ime col lege  s t u z i e s  and w a s  replaced by G. Zherson on 1 Septernber 1966. 

However, J. R. Dunlap continues as r e s iden t  astroncmer and i n  charge of 

Corrali-cos oserat ions,  arA W. Ohl'nausen and J. Gallivan reca in  as oosen-ers.  

As mentioned i n  t h e  previous report ,  t he  luna r  p a t r o l  is being operated 

by an ex t reze ly  ccnpetent obseming team. 

major i ty  of t'ne o r i g i c a l  s t a f 2  regains on t h e  program and s t i l l  denonstrates  

high morale desp i t e  t h e  routineness of t h e  observing program. 

a t t r i b u t a b l e  i n  p a r t  t b  t h e  the  opportunit;J of p a r t i c i p a t i n g  i n  o the r  

related observing program nzde Dossible by t he  l a r g e  coclplexent, of 

instrumentat ion a t  Corra l i tos ,  and mainly t o  t h e  a t t i t u d e  of t he  staff  

itself. 

cons tan tPj  s t r ive  t o  i q r c v e  ard r e f ine  t'ne equip::er,t or obse-ming tech- 

niqGes. 

t o  t h e  luna r  p a t r o l  and LO p e r i o m  all o the r  r e l a t e d  obse,-vatoq d u t i e s  

desp i t e  t he  one persorne l  Zhange acd the smimer vacat ion period. 

Cor ra l i t o s  f i e l d  stafr' s t i l l  receives  a l l  necessary su-.3pon from che 

t e c n n i c a l  scaff a t  the  Dearborn Observatory. 

PIJ2TS .urn mcc: ~2mTATeus 

D ~ r i n g  t h i s  report r"L -. od the re  has been one persa-,?el t u r m ~ e r :  

It bears repeat ing t h a t  the 

This is 

The observing staff is very i n t e r e s t e d  i n  t h e  lunar work and 

During t h e  r epor t  Ceriot! t h e  staff' was a b l e  t o  give f u l l  cove;-aze 

The 

It can be agee3  upon by a l l  concerned t h a t  t h e  cocduct of t h e  luna r  

sur-iace pacro l  a t  Cor ra l i t o s  Observatory has been a highly 2roductive ccerz- 

tior, .  

e i t he r  polarit)- .  Qai te  na tura l ly ,  it i s  hope5 thac t he  paz ro i  w i l l  '=e 

Pro&dctlve ",an be a::d should 'oe inteqrececl.  as teaKing results of 
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ab le  t o  de t ec t  measurable luca r  changes, but  it so happens t h a t  t o  date 

all of the  r e s u l t s  of t he  p a t r o l  have been negative. However, negative 

r e s u l t s  i n  t h i s  p a r t i c u l a r  program have v a l i d  s ignif icance.  

past twelve months t h a t  the program has been f u l l y  operzL-iib-ddesgite t h e  

Over the  

num'erous repor t s  of suspected cnanges nade by o ther  groups, none have 

been v e r i f i e d  a$ Corra l i tcs .  

confidence t h a t  no co lor  or  fea ture  change w i t h i n  t h e  detect ion c a p a b i l i t i e s  

X e  can, therefore ,  s t a t e  x i t h  considerable 

of the present  i n s t m e n t  has occurred on t h e  luna r  suryace. 'rlith t h e  

24-inch r e f l e c t o r ,  under good seeing conditions afid with the reso lu t ion  

of t n e  Linage or tnicon system, we are  confident t h a t  d i s t i c c t  changes 

occupying somewhat more t'nan one square secocd of a r c  on the  lunar  sur lace  

would be detectable .  

techniques, can be expected t o  de tec t  s i g n i f i c a n t  char-ges even thougn sucii 

small arigular a reas  a re  imolved.  

The present  staff, w e l l  versed i n  ii-cage or thicon 

I n  view of the  r'oregoirg t'ae present  p r o g a a ,  t o  include the r e s l a r  

red-blue b l ixk  pa t ro l ,  t h e  siaultaneous in f r a red  observations,  a r d  the  

v i s u a l  observations imxediately a f t e r  new moon w i t h  t he  12-inch r e f l e c t o r ,  

w i l l  be continxed i r ?  Tu11 force  over the  next &month Feriod. 

Astro-?Jet vi11 be regular ly  zonitored lookir,g t o  the irmeciiate i m e s t i z a -  

t i o n  of those areas  of the  ~ o o n  vhere changes a r e  reGort3.3 by aza teur  

observers as wel l  as by other 5;roups f o r  ver iZlca t ion  p q o s e s .  

The Argus 

It is recomended t h a t  NASA support f o r  t 'n? Corrz l i tos  lunar  

surve l l lacce  prog ra :~  be contizued because of the  SrowiiiG reed t o  Satker 

a l l  possible  ici?cr.:acion abo1A-c t b e  l u m r  sur5ace.  Tne Corral izos  O b s e r e z o r j  
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represents  t he  only profess ioca l  astronomical group ac t ive ly  engaged i n  

a lunar surface p a t r o l  as i t s  p r inc ipa l  pro jec t .  Indeed, we view t h e  Corra- 

l i t o s  operation es a c l ea r ing  nouse f o r  monitoring repor t s  or" t r a n s i e n t  

l u n a r  phenomena ar?d a l e r t i n g  other observatories with l a r g e r  in s t rumen t s  

i f  w e  'nave v e r i f i e d  such reports. 

The t r ans i s to r i zed  t e l ev i s ion  o r ig ina l ly  developed f o r  the  Corra l i tos  

program has undergone a m j o r  overhaul whereby system s t a b i l i t y  has jeen  

optimized and the  gain increased s igni f icant ly .  The modified systez. '.;ill 

be returned t o  Corra l i tos  i n  ear ly  1967 and t h e  RCA systern cur ren t ly  12 use 

will r eve r t  t o  back-up s t a t u s .  During the  l a b o r a t o r j  t e s t i n g  of t h e  modified 

system the  f e a s i b i l i t y  or" e l ec t ron ica l ly  i rxreas ing  t h e  red-blue b l ink  

rate through t h e  incorporation of a second i d e n t i c a l  1.0. camera vas 

determined. I n  the f o r t l l c o ~ n g  proposal f o r  t n e  cont icuat ion of the lunar  

sur face  p a t r o l  there  w i l l  be a recoinmendation t h a t  such a course 02 ac t ion  

be followed. Basical ly ,  che present TV canera s r i l l b e  dupl icated so 

t h a t  two i d e n t i c a l  un i t s ,  one equipped with a red f i l t e r  and the  o the r  

w i t n  a blue Ti l te r ,  c8n be t i e d  ii?to t h e  sane C O E ~ ~ G ~  c i r cu i t ry .  By m a n s  

of a bean s p l i t t i n g  device and switching c i r c u i t r y  a red piccure an5 a 

b lue  p i c tu re  02 t he  saxe l cna r  f e a x r e  can be pTesente3. a i t e r c a t e l y  t o  t h e  

sane viewir.g monitor. 

a second s ince  the scan :%%e o f  tne 1.0. cap-eras ~ o u l d  5e 20 frames p s r  

second. 

Tle bUnk ra t e  i n  t h i s  nechod wo1d3. be 1/20ti of' 

The 12-inch r e f l eccc r  mnzioned previously i n  t h i s  repor t  is pre- 

s en t ly  loca ted  a t  ;he Crgan X.~our,tair_ Stacion, a se2arate  o'osen-icg s i t e .  

Plans are uncieyriw/ t o  ye-lczaze t h i s  ir.strm-ent t o  Corralitos, a mcve 



which w i l l  g r e a t l y  f a c i l i t a t e  the coc t inua t ion  or' v i s u a l  observations or' 

the  earthlit po r t ion  02 the moon s h o r t l y  a f t e r  ne7 moon. 

The Cor ra l i t o s  e l ec t ro -op t i ca l  systen w i l l  continue t o  be dsed 

fo r  otner observirig programs when t h e  moon is not ava i lab le .  

supernova search  i n  ga lax ies  i s  completely con-patible w i t h  t i e  l u n a r  

Since a 

patrol, plans  are being mde to undertake sucn a program on a ' f u l l - s c a l e ,  

automatic b a s i s .  


